to study the morbidity from colds and other acute respiratory illnesses in the two communities. The Fund is greatly indebted to Dr. Wells for her ready and continued cooperation in this endeavor.
A description of the type of ultra-violet lights and their in stallation in Pleasantville, the experimental community, is quoted from a paper published by Wells and Holla (1) .
" During the first three months of 1946, ultra-violet lights were placed in all the schools of Pleasantville, in three of the Sunday schools, in the Children's Room of the Library, in the village movie, and in the Department of Health Clinic rooms. During the autumn of 1946, three churches were equipped, the Girl and Boy Scout huts, and the most patronized of the soda fountains. Not until December, 1947, was it possible, however, to irradiate the Catholic Church. Only one group refused co operation, the Christian Scientists. Although the village movie was one of the first places equipped with lights, the several designs used have not been wholly satisfactory.
" Indirect fixtures containing thirty-watt hot cathode germ icidal lamps were mounted seven feet from the floor on the end walls on the basis of two units per typical schoolroom. Expressed in the tentative terminology of the Society of Heat ing and Ventilating Engineers, the average intensity through out the irradiated zone of a typical room was 19 milliwatts per sq. ft. (19 microwatts per sq. cm.) or a total lethal irradia tion of 61 foot-watts for the irradiated volume of 3,200 cu. ft. Care was at all times taken to see that intensities at the work ing level were below the maximum specified by the Council of Physical Medicine of the American Medical Association for seven-hour occupancy (2) ." Ultra-violet lights were not placed in the homes. The hours per school day spent by children under the ultra-violet lights varied from three for those in kindergarten to six for older children.
D a t a a n d M e t h o d o f S t u d y
There are certain strict requirements which must be met if 187   188 an experiment such as this is to have validity. The require ments are as follows: 1 . The control population must be similar in all essential re spects to the experimental population except for the specific fac tor introduced into the latter.
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2. The observation of results must be comparable for the con trol and experimental populations.
3. Relevant data capable of evaluation and statistical study must be obtained for both populations with equal care and ex actness.
The two communities were fairly comparable with respect to size. According to the 1940 Census, there were 4,454 persons living in the incorporated village of Pleasantville and 5,941 in the village of Mt. Kisco. Sixteen per cent of the population of Pleasantville were foreign bom compared with 21 per cent in Mt. Kisco. In both communities the foreign bom were chiefly Italian. Negroes formed a very small proportion of the popula tion in either place; about 1 per cent in Pleasantville and 3 per cent in Mt. Kisco.
The periodic survey of families for the purpose of collection of illness records was the method employed in this study. All families in which there were one or more children attending grade school or high school in each of the two communities were included in the study. These families were visited every 28 days during the three school years September to June, 1946 June, -1949 . On each visit to the family, inquiry was made about acute respiratory illnesses which had occurred among their members during the past four weeks. Visits were not made during the summer months because it was believed that observation during that period would be incomplete since some children go to summer camps and often the entire family is away from the community for part or all of the summer.
Each family visitor was given a list of the common acute respiratory illnesses in the terminology generally used by a family informant. The list is as follows: 2. Sore throat, tonsillitis, septic sore throat, streptococcus sore throat, pharyngitis, quinsy, laryngitis, hoarseness, swollen cervical glands.
3. Bronchitis, chest cold, tracheitis, croup, cough. 4. Grippe, influenza, intestinal influenza or grippe. 5. Pneumonia, pleurisy, and asthma. 6. Earache with a cold or without a cold, otitis media, running ear, and mastoiditis.
Inquiry was made about the presence or absence of each type of illness among members of the family.
7. Inquiry was made concerning certain chronic conditions, as asthma and rheumatic fever.
The sickness record included the nature of the illness as stated by the informant, usually the mother, the date of onset and duration of illness, the onset and duration of disability and the number of days in bed, the amount of medical care and, if hospitalized, the number of days in the hospital.
The sickness record also included (1 ) the order in which head, throat, or chest was involved in the illness; and (2 ) data concerning certain symptoms, that is, whether the illness was accompanied by aching in body or head, by cough, by fever, and by upset stomach, nausea, vomiting, or diarrhea.
Acute respiratory illness as reported in this analysis includes head colds or coryza, colds with sore throat, tonsillitis and septic sore throat, colds with chest complications, tracheitis, bronchitis or cough, and influenza. Their distribution in order of frequency was as follows: head colds, 47 per cent; colds with sore throat, 21 per cent; tonsillitis, 5 per cent; colds with chest symptoms, 22 per cent; and influenza or grippe, 5 per cent. Cases of intestinal influenza or intestinal grippe are shown separately.
The method of measurement of results of an experiment such as that conducted in Westchester County is a comparison of events that follow after the introduction of ultra-violet lights in one community with events that occur at the same time in another community where that factor is not present. The events in this instance are attacks of acute respiratory illness,
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especially among school-age children. Since illness as it is commonly understood includes a subjective element, it is ex tremely important that the survey of illness be conducted ac cording to standards which are applied and rigidly adhered to in both communities.
The standards which were set are as follows:
1. Visiting must be done with the same regularity in both communities.
2. The quality of work done by all of the visitors must be as nearly equal as possible.
There were three family visitors and one supervisor in each community. No visitor was to make more than ten visits a day. A careful check of the visiting rate in each community was made day by day and month by month to be sure that the Work was not being done in undue haste in one community as compared with the other. A constant check of the quality of the work of the different family visitors was made. Every ef fort was made to keep the visiting at an equal rate and to main tain an equal quality of work in both communities.
It was thought wise to check the school records of absences for the children in the study families in each community to see if there were any lack of comparability between the two in this respect. Consequently, the data of absences were ob tained for the children attending public schools in Pleasantville and in Mt. Kisco. These data were obtained for two threemonth periods, October-December, 1945 (the year before the installation of the ultra-violet lights in Pleasantville) and March-May, 1946, the period when the lights were being in stalled. In neither period was there any significant difference between the two communities in the proportion of children ab sent because of illness. Also, there were no important differ ences in the incidence of absenteeism from all causes. In fact, the two communities were strikingly similar in these respects. For example, the proportions with no record of absence because of illness were 15 per cent for Pleasantville compared with 14 per cent for Mt. Kisco in the three-month period October- In the study of acute respiratory illness, data were obtained from each family which reveal certain social characteristics of the family. The data relevant to this analysis were: a census Before examination of the social characteristics of the two communities, it is of interest to consider the loss of families in each study year due to moving of the family or unwillingness to cooperate. Table 1 shows these data. The moving rates were fairly similar in the two communities year by year. Also, they were approximately the same in Pleasantville compared with Mt. Kisco, from 5 to 6 per cent annually. The rate of refusal to cooperate was low in both communities; less than 1 per cent of the families asked to be omitted from the study. It would certainly seem that both communities were interested in the study. Table 2 shows that the age distribution of the study popula tion in the two communities was strikingly similar. Selection of families with school-age children would be expected to result in a comparable population unless some particular factor op- Table 4 . The data are arrayed ac cording to the age of the head of the household. In each com munity the size of the family increases as the age of the head increases. The two communities were strikingly similar with respect to the size of the family.
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In 8 per cent of the families in Pleasantville and 9 per cent of those in Mt. Kisco, the head of the household was widowed, divorced, or separated from his or her spouse. 
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Mt . Kisco Figure 1 shows the data for household heads and the lower section shows the data for the wives. There was a definite difference between the two com munities with respect to education of the head of the house hold. For example, 40 per cent of the heads of household in the Pleasantville families had a college education compared with 15 per cent in Mt. Kisco. The same differences were genrally true of the wives in the two communities. Figure 2 shows the household heads in each community dis- tributed according to occupational class (3 ).2 Here again there are marked differences between the two communities. Fiftyfour per cent of the household heads in Pleasantville were in the professional or managerial class compared with 36 per cent in Mt. Kisco. Twelve per cent in each community were in the class " clerks and salesmen." The household heads whose oc cupation was classed as " skilled, semi-skilled, or unskilled (all other)" formed a higher proportion of the total in Mt. Kisco than was true of Pleasantville.
Pleasantville and Mt. Kisco are suburban communities which are not entirely self-maintained, that is, they do not afford employment for their total employed population. Conse quently, there is a flow of employed persons out of the com munity and back into the community each working day. It is possible to classify the families in each community according to whether one or more members worked outside the commu nity. T o summarize briefly, the two communities were comparable with respect to (1 ) the loss of families due to moving or refusal to cooperate; (2 ) age distribution of the family members; (3) age of husbands and wives; and (4 ) size of family. There were, however, marked differences between the two communities in the educational attainment of husbands and wives, in the occu pational class, and in commuter status of the family.
It will be necessary to find out whether differences in occupa tional class and com muter status of the family do affect the illness rates in the two communities.
I n c id e n c e o f M i n o r R e s p i r a t o r y I l l n e s s
The incidence of acute respiratory ill ness for persons of all ages and for those of school age is shown in Table 6 for Pleasantville and Mt. Kisco in each of the three study years. In each year and in both age groups the incidence of reported illness was somewhat higher in PleasantviUe than in Mt. Kisco. A comparison of the two communities with respect to the sea sonal incidence of acute respiratory illness is of interest. Fig  ure 3 shows the illness rate for school-age children in each week of each of the three school years, including the months Septem ber to May. The heavy line indicates the rates for Pleasantville and the broken line those for Mt. Kisco. Considering the fact that two different communities are being compared, there was a surprising degree of uniformity in the seasonal incidence among school children, especially during the second and third years of the study, 1947-1948 and 1948-1949. 198
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From these data there appear to have been what may be termed as four epidemic periods, that is, periods of relatively high incidence of acute respiratory illness. One period in Sep tember, the second in November, the third in the latter part of January and February, and the fourth in April or May. These rates are based upon observation of about 900 children observed in each week in each community. Consequently, the fluctua tions in the weekly rates cannot be attributed to the influence of small numbers. Figure 4 shows the same type of data for persons aged 19 and over in the two communities. The weekly incidence in each year was fairly similar in both communities. In the second year, during the last week of September and the first week of October, the incidence of acute respiratory illness was rela tively high among adults, just as it was among school-age chil dren. However, with that exception, there were no particu larly marked variations in the level of the rates week by week as was true of the school-age children.
There were about 180 to 200 preschool-aged children in the families in each community. Because of the small numbers, the illness experience of these children during the three school years -9, 1946 to 5, 1948-has been combined. The Milbank Memorial Fund Quarterly comparison of the weekly incidence of acute respiratory illness in the two communities. In both communities the incidence was highest in September, November, and early December. The rates of illness were also relatively high during the last week of January and during February and March. Consider ing the small numbers of children aged 0-4, the weekly incidence in the two communities showed considerable similarity.
Figures 6 and 7 show a comparison of the weekly incidence of acute respiratory illness among school-age children and adults in Pleasantville and Mt. Kisco, respectively, in each school year. In both communities school-age children had an incidence of illness considerably higher than that of persons 1946-1947, 1947-1948, and 1948-1949. aged 19 or older. This fact corresponds with data from other studies of morbidity. Aside from differences in the level of weekly incidence, the most interesting point brought out by these charts is the suggestion that in each school year the peak of incidence of illness among adults is about one week later than the peak of incidence among school-age children. This was true of both communities with the exception of the Sep tember outbreak of respiratory illness in Pleasantville in the school year 1947-1948. In that instance, at both ages, the inci dence was highest during the week September 29 to October 5.
I n c i d e n c e o f I n t e s t i n a l I n f l u e n z a On each visit to the family, inquiry was made concerning the occurrence of intestinal influenza or grippe among the fam ily members. These illnesses usually have digestive manifesta tions without respiratory symptoms and were sometimes re ported as virus X or virus infection of the intestines. In the two populations studied, such illnesses occurred much less fre quently than did minor respiratory illness. For this reason the data of the three school years have been combined. Figure 8 shows the weekly incidence in Pleasantville and Mt. Kisco. The most striking point brought out by Figure 8 is that intes tinal influenza or grippe had a seasonal incidence which was generally similar in the two communities and was unlike the seasonal incidence noted for minor respiratory illness. The 2 0 2 1946-1947, 1947-1948, and 1948-1949. incidence rose gradually during the fall, reached its peak during the winter months, and then declined gradually to about the same level as was recorded during the fall months. It seems reasonable to conclude that these data offer an indication that illnesses specified as intestinal influenza or grippe differ epidemiologically from minor respiratory ill ness. Illness in each fam ily was coded accord ing to the occupa tional class of the head of the family. Conse quently, it is possible to evaluate the in fluence of this factor on the incidence of ■ .: ---illness. Table 7 shows the rates for persons of all ages in the families in each community classified according to three occu pational classes: (1 ) professional and managerial; (2 ) clerks, salesmen, and skilled workers; and (3 ) semi-skilled workers, unskilled, and domestics. The most striking point brought out by the table is that the higher the occupational class, the higher was the incidence of acute respiratory illness. This was true of both communities. Also the rates for the two communities, specific for occupational class of the household head, are much more similar than the total rates were without consideration of this particular classification. The same general pattern was evident when the data were classified according to age. It should be added that the distribution of the population by age is similar in each of the three family groups.
This table shows very definitely the influence of a subjective factor, family attitude toward illness, which may affect reported attacks. There is no good reason to believe that acute respira tory illness is selective of persons in one particular social class compared with another. If that be true, it must be concluded that what is considered as illness in one family is not necessarily considered so in another family.
It will be remembered that the proportion of families where the household head was in the " professional and managerial" occupational class was considerably higher in Pleasantville than in Mt. Kisco, and that the latter community was somewhat weighted with those in the " unskilled labor" class. This may be the reason why rates of illness in Pleasantville were con sistently higher than those in Mt. Kisco.
The families in Pleasantville and Mt. Kisco differed also with respect to commuter status of the family. Table 8 , which shows the families in the two communities classified according to oc cupational class and commuter status, indicates quite clearly that commuters were distributed similarly among the occupa tional classes in Pleasantville and in Mt. Kisco although they formed different proportions in each community. For example, families with one or more commuters formed about 76 per cent in each occupational class in Pleasantville; in Mt. Kisco these families constituted from 49 to 58 per cent of the total in each class.
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The Milbank Memorial Fund Quarterly From the data presented in Tables 7 and 8 , it appears that occupational class of the family is an important factor in de termining the illness rate of the family and the implications are that commuter status of the family has little or no effect upon the illness rate.
From the data of acute respiratory illness observed in families during three school years in Pleasantville and Mt. Kisco (Sep tember, 1946-May, 1949) it is apparent that the introduction of ultra-violet lights in the Pleasantville schools and other places where children congregate did not affect the illness rates. Also, there was no evidence that the seasonal or weekly inci dence of such illness among school-age children was affected in any way. In fact, the two communities were strikingly similar in this respect.
D i s c u s s i o n
Surveys of morbidity have shown that slightly more than 40 per cent df all illness (annually) is due to acute respiratory diseases (4 ,5 ) . The " common cold," which is the acute respira tory disease most frequent in occurrence, is considered the most highly infectious of the communicable diseases. Furthermore, these diseases cause a great deal of disability. In a study of ill ness in the Eastern Health District of Baltimore, 43 per cent of the respiratory illnesses among males and 38 per cent among females caused interference with usual work or activities (6 ) . In fact, among employed persons, acute respiratory illnesses accounted for 42 per cent of the days lost from work because of illness. Because these diseases are ubiquitous and are costly in terms of personal discomfort and disability, careful research, is being done by many investigators to determine their etiology and epidemiology. The ultimate objective of this research is prevention and control of the acute respiratory infections.
In some instances, measures of prevention of a disease have preceded complete knowledge of its etiology. Consequently, careful research is also being done in the form of experiments in the control of respiratory diseases. Knowledge of the etiology of two types of influenza, A and B, has made it possible to pro duce a vaccine against these types. Studies have been and are being conducted to determine the effectiveness of the vaccine as a prophylactic measure during and before an expected influenza epidemic (7, 8, 9) .
In 1934 and in the following years, Wells established the facts (1) that the air of enclosed spaces may become heavily con taminated with a number of pathogenic microorganisms, and (2) that certain specific infections may be transmitted to ex perimental animals by the aerial route (10, 11) . These facts have led to experimentation in the control of airborne infection by means of mechanical ventilation, ultra-violet irradiation, disinfectant vapors, such as triethylene glycol, and dust sup pression.
The results of experimentation with ultra-violet irradiation in preventing transfer of infection in strictly controlled environ ments, such as infant and children's wards in hospitals, have been summarized by the Sub-committee on Air Sanitation of the American Public Health Association as follows: " The sum total of evidence, in infant wards, seems to be that when strict aseptic conditions are maintained, ultra-violet irradiation further reduces the frequency of cross-infection." (12) Carefully controlled studies, conducted during the period (13, 14) . It was pointed out that " the degree to which airborne infection is an important mode of spread of acute respiratory diseases is unknown." How ever, the results were considered to be sufficiently promising to warrant a continuing program of field research, though not suffi ciently promising to warrant more general use of ultra-violet light as a means of control.
Another study of ultra-violet irradiation was conducted in the population of an institution for delinquent boys aged 14-17 in Washington, D. C. This investigation was carried on from July, 1941, to June, 1947. The upper air in two of the four dormitories for white boys was irradiated for 12 hours daily, floor radiation was added in 1944, and the hours were extended to 24. The other two dormitories with no irradiation served as controls. The population of each dormitory varied from 45 to about 70. Hospital admission, based chiefly on the presence of fever, was the criterion of illness. The authors of the report on this study found that the incidence of respiratoiy illness among the boys in the irradiated dormitories was sometimes higher, sometimes lower, than that of the control dormitories, with no evidence that ultra-violet radiation consistently effected a re duction in disease incidence (15, 16). The small population studied made the general results somewhat indeterminate.
The approach in the study in Westchester County was that of a field investigation in epidemiology. The study embraced the entire school-child population and their families in two different communities. It was confined to the observation of acute respiratory illnesses as they occur in groups of people of various ages under natural conditions.
One of the well-established facts in this field of epidemiology is that the frequency of acute respiratoiy illness is highest in children under 5, declines progressively until the young adult
The Milbank Memorial Fund Quarterly ages when a slight increase occurs, and thereafter declines regularly as age increases. The school class room has been pre sumed to furnish an environment conducive to the spread of respiratory illness because it brings together in fairly close con tact groups with a relatively high susceptibility to such illness. Furthermore, the school offers the closest and most constant community contact which the child 5 to 18 years of age ex periences outside of the family unit.
The use of ultra-violet irradiation as a method of air sanita tion in the schools of Pleasantville and other places in the community where children congregate was based upon the hypothesis that a substantial proportion of the respiratory in fections may be spread by the airborne route and their dis semination can be controlled by this means. However, a com parison of the illness rates of acute respiratory diseases among school-age children in Pleasantville with those in Mt. Kisco, the control community, indicated no effect from ultra-violet irradiation. The weekly incidence of such illness was strikingly similar in the two communities. The periods of high incidence also were similar in the two communities and were not con fined to open-window seasons when air sanitation by ultra violet light is less effective than during cold-weather seasons when open-window ventilation is at a minimum.
It may be concluded that this study has shown that acute respiratory illness in the two communities followed a similar epidemiological pattern regardless of the use of ultra-violet light in one community.
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